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ϮϬϬϱͿ

ϯϯ

 Ǧ Ǥ ʹͲͲͶǡ 
     ǡǡ
 ×ǡ ǡǡ
    
ʹͳȋ ʹͲͳ͵ȌǤ ʹͲͲ 
  ȋ ʹͲͲʹȌǤ
   ǫ
    
  Ǥ
 Ǥ   
 ǯʹʹǤǡͶʹͺǡͺʹͶǡǤǡʹǡͻͻͷǡ ǤͺͺǡͳͶͳǤ
     
Ǧ   
ȋʹͲͲȌǤǡ
   
     Ȅ ȋ 
ʹͲͲʹȌǤ  
    Ǥ
  ǡ ǯ 
Ǥ  
Ǥ ȋʹͲͲȌǤ 
ǡͶʹͺǡͺʹͶǡʹǡͻͻͷǡ ǡͷͷʹǡʹͲ

ʹͳ

Ǧ Ǥ
ǡ     Ǥ
 ͳǡͲͲͲ ͳͷǡͲͲͲǡ
 ǡ  ȋ 
ʹͲͲʹȌǤ
ʹʹ

ϯϰ

ȋȌȋʹͲͲ͵Ȍǡͺͺǡ͵ͳ
ȋ ȌȋʹͲͲͷȌǤ


 ǡ

 ʹ͵ǤʹͲͲʹ   ǡ
ǡȋ ʹͲͲʹȌǤ 
 ǡ ȋʹͲͲͷȌǡ 
 Ǥ Ǧ
 ǡǦȋ
ʹͲͳ͵Ȍ    Ǥ


 

    
ǡ  ǡ
 ȋʹͲͲʹȌǤ


ȗȗȗ
   
  Ǥ  
 ǡ Ǥ 
ǡ Ǥ 
  Ǧ    Ǥ

ʹ͵

ǲ̵ ǳ
ȋʹͲͲͻȌǤ     ǡ  
ǡ   Ǥ
   Ǥ ʹͲͲ  Ǥ
 Ǥ  ǡ
Ǥ  ǡͶʹͺǡͺʹͶǡǡʹǡͻͻͷǡ
ǡͷͷʹǡʹͲǡǡͺͺǡ͵ͳǤ

ϯϱ

  Ǧ     
 Ǥ
     ǡ
Ǥ



  
  ǡǦǦ 
  ǡ    Ǥ
     
 Ǥ







ϯϲ


ͺǤ     


ǡ      

 Ǥ  ǡ   
    Ǥ   
 ǡǦ    ǡ
Ǥ      
 Ǥ   Ǧ 
    
 Ǥ
 ǡ
 Ǧ  Ǥͳͻͻ
ʹͲͲͶǯ ͲǤͳΨ 
ȋ ͷǤȌǤ  ͲȄ
  ȋ
ʹͲͳʹȌǤǡ    
ȋ̈́ͲǤͶ͵ͳͻͻͷȌȋ  ͳͻͻȌǤ  
  Ǥ ǡʹͲͲͶ
ʹͲͳͳ̈́ͷͲ
 Ǥ  
  ̈́ͳͲͲ   Ǥ
  ǡ
 ȋȌ
  ȋʹͲͳʹȌǤ

ϯϳ

ȋ ʹͲͳ͵ǡ ͳͶȌ    
 ͳͻͻǦʹͲͲͻǤ
Ǥ Ǥ






ȋʹͲͲͻȌǡ   ǡ 
 ǡ ǦǤ
   
 Ǥ  ǡ
 ȋͳͲΨȌ  Ǥ 
 ǡ    Ǥ
ǡ   
 Ǥ

ϯϴ

Ƭ 
 ǦǤ ǡ 
     
   Ǥ   ǡ ̈́ͳ
 ȋ ʹͲͲȌǤ
   À 
ȋ ʹͲͲʹȌǤ Ǧ  
   Ǥǡ 
 Ǥ


 ǡǦ     

 Ǥ    
ǫ   ǡǲǳǤ  
  ǡ Ǥǲ
ǯ ǳͳͻͺͲ   
ȋͳͻͺͻȌ  Ǥ  Ǧ 
  Ǧ ȋ
    ȋ Ƭ
ʹͲͲͻȌǤǡ     
ǡ  Ǥ 
   Ȅ   Ǥ
   ǡ 
Ǧ Ǧ ǤǦ
   
 

ϯϵ

Ǥ ǡ   ǡ     
   
 Ǧ   Ǥ
ȗȗȗ


ͻǤ  


  

ǡ    ǯ
   Ǥ 
  Ǥǡ
  Ǥǡʹǡͻͻͷ
ǤǡͷͷʹǡʹͲǡǤ
 ǡǡ   
  Ǥ 
 
 Ǧ    ʹͲͳǡ ͵Ͷͷǡ
Ǥ͵ͶͶǡ ȋ  ͳͻͻȌǤ
  ǡ 
ȋȌǤ  
 
Ǧ Ǥ   Ǧ
 Ǥ

ϰϬ



ͳͲǤ   
ŽƵƉůĞĚǁŝƚŚƚŚĞƉƌŽďůĞŵƐǁŝƚŚĂƚƚƌĂĐƚŝŶŐƚŚĞďƵƐŝŶĞƐƐŽĨďŝŽƉƌŽƐƉĞĐƚŝŶŐĐŽŵƉĂŶŝĞƐŝƐƚŚĞ
ƉƌŽďůĞŵŽĨůŝŵŝƚĞĚŚƵŵĂŶƌĞƐŽƵƌĐĞƐ͘ŽƚŚĂƉĂƚĞŶƚͲĚƌŝǀĞŶ/WZƌĞŐŝŵĞĂŶĚĂĐŝǀŝůŝĂŶƐĐŝĞŶĐĞƌĞŐŝŵĞ
ƌĞƋƵŝƌĞƐĐŝĞŶƚŝƐƚƐƚŽĨƵŶĐƚŝŽŶ͘/Ŷϭϵϵϲ&ĂůĐŽŶŝƌĞƉŽƌƚĞĚƚŚĂƚƚŚĞƌĞǁĞƌĞŽŶůǇϯϬƉƌŽĨĞƐƐŝŽŶĂůƐŝŶǀŽůǀĞĚŝŶ
ĂŐƌŝĐƵůƚƵƌĂůďŝŽƚĞĐŚŶŽůŽŐǇǁŝƚŚŝŶĂůůŽĨWĞƌƵͶŽŶůǇƚŚƌĞĞŽĨǁŚŝĐŚǁĞƌĞWŚŚŽůĚĞƌƐ͘dŚŝƐŝƐƐƵĞŝƐůĂƌŐĞůǇ
ůŝŶŬĞĚƚŽƚŚĞůĂĐŬŽĨĨƵŶĚŝŶŐŶŽƚŽŶůǇĨŽƌƌĞƐĞĂƌĐŚ͕ďƵƚĂůƐŽĨŽƌŐƌĂĚƵĂƚĞƐƚƵĚĞŶƚƐĂŶĚƉŽƐƚĚŽĐƚŽƌĂů
ĨĞůůŽǁƐ͘tŝƚŚŽƵƚƚŚĞĂďŝůŝƚǇƚŽĨƵŶĚĨƵůůͲƚŝŵĞƌĞƐĞĂƌĐŚĞƌƐ͕ĂŶǇĂƐƉŝƌŝŶŐƌĞƐĞĂƌĐŚĞƌƐWĞƌƵƉƌŽĚƵĐĞƐŽĨƚĞŶ
ůĞĂǀĞƚŚĞĐŽƵŶƚƌǇĂŶĚůŽƐĞƚŚĞŝƌĐŽŶŶĞĐƚŝŽŶƚŽƚŚĞWĞƌƵǀŝĂŶƐĐŝĞŶƚŝĨŝĐŶĞƚǁŽƌŬƐ;ůĐĄǌĂƌͲZŽŵĄŶĂŶĚ
^ĂŝƚŽͲŝĂǌϮϬϭϭͿ͘dŚĞƌĞƐƵůƚŝƐĂWĞƌƵǀŝĂŶďƌĂŝŶͲĚƌĂŝŶǁŚŝĐŚůŝŵŝƚƐWĞƌƵǀŝĂŶŝŶƚĞƌĂĐƚŝŽŶǁŝƚŚ
ƉƌŽĨĞƐƐŝŽŶĂůƐŝŶĨŽƌĞŝŐŶŝŶƐƚŝƚƵƚŝŽŶƐ;&ĂůĐŽŶŝϭϵϵϲͿ͘
dŚĞůĂĐŬŽĨŚƵŵĂŶƌĞƐŽƵƌĐĞƐŝƐĂůƐŽŽĨĐŽƵƌƐĞĂƉŽƚĞŶƚŝĂůŝŵƉĞĚŝŵĞŶƚƚŽǁĂƌĚƐŝŶƐƚŝƚƵƚŝŶŐĂ
ĐŝǀŝůŝĂŶƐĐŝĞŶĐĞƌĞŐŝŵĞ͘ůƚŚŽƵŐŚǁŝƚŚŝŶƚŚĞĐŝǀŝůŝĂŶƐĐŝĞŶĐĞŵŽǀĞŵĞŶƚƐŽĨƚŚĞ'ůŽďĂůEŽƌƚŚƚŝƚůĞƐĂŶĚ
ƌĂŶŬŝŶŐƐǁŝƚŚŝŶĂĐĂĚĞŵŝĂĂƌĞŐŝǀĞŶůŝƚƚůĞǀĂůƵĞ͕ĐƌŝƚŝĐĂůƚŚŝŶŬŝŶŐƐŬŝůůƐĂŶĚƚŚĞĂďŝůŝƚǇƚŽƉƌŽďůĞŵͲƐŽůǀĞŽŶ
ƚĞĐŚŶŝĐĂůŝƐƐƵĞƐĂƌĞƚŚĞĨŽƵŶĚĂƚŝŽŶƵƉŽŶǁŚŝĐŚĐŝǀŝůŝĂŶƐĐŝĞŶĐĞŽƉĞƌĂƚĞƐ͘dŚĞƌĞĨŽƌĞŽŶĞŵƵƐƚĨƵƌƚŚĞƌ
ĐŽŶƐŝĚĞƌƚŚĞůĂĐŬŽĨƉƌŽĨĞƐƐŝŽŶĂůƌĞƐĞĂƌĐŚĞƌƐĂƐĂŶŝŵƉĞĚŝŵĞŶƚƚŽďŽƚŚƉĂƚĞŶƚͲĚƌŝǀĞŶ/WZƌĞŐŝŵĞƐĂŶĚ
ĐŝǀŝůŝĂŶƐĐŝĞŶĐĞƌĞŐŝŵĞƐ͘,ŽǁĞǀĞƌŝƚŝƐǁŽƌƚŚŶŽƚŝŶŐƚŚĂƚĐŝǀŝůŝĂŶƐĐŝĞŶĐĞƌĞŐŝŵĞƐĚŽŶŽƚƉƵƚĂƐŵƵĐŚ
ƐƚĂŬĞŝŶƚŽƉƌŽĨĞƐƐŝŽŶĂůŽƌŝŶƐƚŝƚƵƚŝŽŶĂůƚƌĂŝŶŝŶŐ͘dŚĞƌĞĨŽƌĞ͕ǁŚŝůĞƐƚŝůůŶŽƚŝĚĞĂůĨŽƌŝŵƉůĞŵĞŶƚŝŶŐĂ
ĐŝǀŝůŝĂŶƐĐŝĞŶĐĞƌĞŐŝŵĞ͕ŽŶĞŵŝŐŚƚĐŽŶĐĞŝǀĞŽĨŚŽǁŵĞŵďĞƌͲƐƚĂƚĞƐŽĨƚŚĞEĂƌĞĐůŽƐĞƌƚŽĂĐŚŝĞǀŝŶŐĂ
ĐŝǀŝůŝĂŶƐĐŝĞŶĐĞŵŽĚĞůƚŚĂŶĂƉĂƚĞŶƚͲĚƌŝǀĞŶ/WZŵŽĚĞůƚŚĂƚƉƵůůƐŚĞĂǀŝůǇŽŶŚƵŵĂŶƌĞƐŽƵƌĐĞƐ͘

ϰϭ


ͳͳǤ 


  ǡ  

Ǧ     
  Ǥ  ǡ
     Ǧ
  ǲ ǳǤǡ  
   Ǧ  ǡ
 ȋ ǦȌǤ  
ǡ    Ǥ  
   Ǧ ǡ
     Ǥ
Ǧ 
Ǥ  
Ǥ  
     Ǥ
ǡǤ
  
  Ǥǲ ǳ
   
ȋʹͲͲͲȌǤǡ  ǡ
  Ǥ
  ȋʹͲͲȌǤ 
 Ǧ  Ǥ

ϰϮ

   
     Ǥ ͳͻͻ͵  
ͺͻ Ϳͷ
     
    ȋʹͲͲͲȌǤǡ
   ǡ
    ȋ
ʹͲͲͲȌǤǦ ǡ
Ǧ  
  Ǥ


  Ǧ ǡ  

   Ǥ   
ȋ ȌǤ ǯ   
   
 ʹͶǤ   
ȋȌ  
   Ǥ
 ǡ  ǡ Ǥ 
      Ǧǡ
ǡǡǡǤʹͲͲͻ ǯǦ
   ȋȌ Ψ
  ͵ͲǦͶͲΨǤ  ǯ
 ǡ  
  Ǥ

ʹͶ

 Ǥ

ϰϯ

 ǡ  
   ȋ
ʹͲͲͻȌǤǡ ǡ  
     Ǥ
ͳͷ ǯ
ǡǤ 
 Ǥ


ͳȋȌͳȋȌ   
 Ǥ





ϰϰ



    ǡ

 
  ǦǤǡ 
Ǧ  ǡ
    
Ǥ  ǡ 
  Ǥ


ͳʹǤ
  Ǧ
  ǦǯǤ
     
  Ǧ Ǥ
 Ϳͷ     
  ͳͻͻ͵    
ȋȌʹͷǤ ͵ͻͳǡǦ
ͳȌ ȋȌʹȌ 
ʹ  Ǥ
  
Ǥ  
ȋʹͲͲͲȌǤ


ʹͷ
ʹ


 Ǥ

ϰϱ

 Ǧ ǡ 
   Ǥ  ͵ͻͳǡ 
  Ͷͺǡͷʹ͵ǡ  Ǥ
    
 ǡ   Ǥ
 ǡ
 ͷʹ͵ǡǣ

ǲ  ǡ
          ǡ  
    Ǣǥ

              
  
 ǳ
  ʹͲͳʹ



    

 Ǥ ǡ
Ǥ ǣ
ǲ   
± ǡ    À
 × ǡ± 
  ×ǡ   ×
Ϳͷǳ

   ǡ
   
   
 ǡ  Ϳͷͽ

 À  ×  
ï 

ʹ

ϰϲ

  ×

 ǡ  
ǡ     
Ǥ  
 ǡ  ǡ  ͵ͻͳǡͶͺǡͷʹ͵ǡ
ʹͺͳͳ 
  ǡʹͻǡͻͻͷȋ ʹͲͲ͵ȌǤ
 ǡǯ  
ǡ ȋʹͲͲͻȌǡ
 Ǥ ǡ   ǡ
  
ǡǡ
   
 ȋ ʹͲͲ͵ȌǤ ǡ  
 
 Ǧ Ǥ


Ǧ ǡ    

ǫ  ǡ   ǡ
 ǡ Ǥ
 ǡǡ 
ǡ      ȋ
ʹͲͳͲȌǤ    
Ǧǡ 
  Ǥ    
ǡ     

ϰϳ

    Ǥ
 ǯǡ
  ǡȋʹͲͲͷȌ Ǧ
ǦǦȋ ʹͲͳ͵ȌǤ    
 
 Ǧ Ǥ


  ǡǦ     

ǡ 
    ǡ  
Ǥ Ǧ  
ǡ  ǡ    
  ǦǤ
     
 Ǥ

ͳ͵Ǥ



   

ǡ   
Ǥ ǯ 
  Ǥ  
  ǤǦ
  
ǲ ǳǤ   ǡ 
  Ǧ

ϰϴ

 ȋʹͲͳ͵ȌǤ  
  Ȁ Ǧ 
  Ǥ   ǡǯǦ  
   
Ǥǡǡ Ǧ
   ȋ ʹͲͲʹȌǤ 
 
 ǦǤ  
ȋȌǤǡǦ ǡ
Ǧ   
Ǧ Ǥ

ͳͶǤ  


 ǡ Ǧ 

   Ǧ Ǥ
  ǡ   
     ǡ
 Ǥ    
Ǥ ǡ  ǡ
     
 Ǥ    
 Ǧ 
ǯ  Ǥ

ϰϵ



  Ǧ ǡ ǡ

 ǡ   Ǥ 
   ǡ     ǡ
ǡ Ǥ 
   
   Ǥ 
   Ǥ
Ǧ ǡ  ǡ
 ǡ ǯ
Ǥ


       

Ǥ  ǡ   ǡ  ǡ
 
   Ǥ


   

 ǦǦ 
   Ǥ  
    Ǥ ǡ   
 ǡ   Ǥ 
     Ǥ
    
Ǥ




ϱϬ



ͳͷǤ 
Ǥ ǡǤǡǤǡǤ
Ǥ Ǥ  
 
Ǥ







ϱϭ


ͳǤ 


(Alcázar-Román, Abel, and Kenyi Saito-Diaz. "Science in Peru: Building Research Capacity in
the Biomedical Sciences." Feature Story. The American Society for Biochemistry and
Molecular Biology, 2011. Web. 10 Apr. 2013.
<http://www.asbmb.org/asbmbtoday/asbmbtoday_article_print.aspx?id=12734>.

ǡ ǡǡͳǡǡ ǡǡ Ǥ
   
ȋ  ǦȌǤǤǡʹͲͳͳǤǤͶǤʹͲͳ͵Ǥ
δǣȀȀǤ ǤȀ ǦǦ
ȀͶͶͳ͵ͳͳͶͲͺ ͳͻ͵ ͳȀ ̴  ̴̴̴ǤεǤ

  Ǥ̶ ͷʹ͵Ǥ̶  ǡʹͲͳʹǤ
ǤͳͶ ǤʹͲͳʹǤ

ƐŚĞŝŵ͕ũŽƌŶ͕sĂůĞŶƚŝŶ͕&ŝŶŶ͕ĂŶĚŚƌŝƐƚŝĂŶĞůůĞƌ͘Η/ŶƚĞůůĞĐƚƵĂůWƌŽƉĞƌƚǇZŝŐŚƚƐĂŶĚ/ŶŶŽǀĂƚŝŽŶ^ǇƐƚĞŵƐ͗
/ƐƐƵĞƐĨŽƌ'ŽǀĞƌŶĂŶĐĞŝŶĂ'ůŽďĂůŽŶƚĞǆƚ͘ΗdŚĞZŽůĞŽĨ/ŶƚĞůůĞĐƚƵĂůWƌŽƉĞƌƚǇZŝŐŚƚƐŝŶ
ŝŽƚĞĐŚŶŽůŽŐǇ/ŶŶŽǀĂƚŝŽŶ͘ǇũŽƌŶƐŚĞŝŵ͘ŚĞůƚĞŶŚĂŵ͗ĚǁĂƌĚůŐĂƌ>ŝŵŝƚĞĚ͕ϮϬϬϵ͘ϯϳͲϳϯ͘
WƌŝŶƚ͘

 ǦǦ ǡǤǤǤǤ ǤǤǡ ʹͲͳ͵ǤǤͶ
ǤʹͲͳ͵Ǥ
δǣȀȀǤǤ ȀȀ̴̴ ̴̴ ̴̴̴ǤεǤ

ŽĂĚŝ͕ZŝĐŚĂƌĚz͘ΗdŚĞZŽůĞŽĨ/ŶƚĞůůĞĐƚƵĂůWƌŽƉĞƌƚǇZŝŐŚƚƐŝŶŝŽƚĞĐŚŶŽůŽŐǇ/ŶŶŽǀĂƚŝŽŶ͗EĂƚŝŽŶĂůĂŶĚ
/ŶƚĞƌŶĂƚŝŽŶĂůŽŵƉĂƌŝƐŽŶƐ͘ΗdŚĞZŽůĞŽĨ/ŶƚĞůůĞĐƚƵĂůWƌŽƉĞƌƚǇZŝŐŚƚƐŝŶŝŽƚĞĐŚŶŽůŽŐǇ/ŶŶŽǀĂƚŝŽŶ͘
ŚĞůƚĞŶŚĂŵ͗ĚǁĂƌĚůŐĂƌ>ŝŵŝƚĞĚ͕ϮϬϬϵ͘ϯϵϵͲϰϭϯ͘WƌŝŶƚ͘

 ǡ Ǥ̶  Ǥ̶ 
 ǤǡʹͲͳʹǤǤʹͶ ǤʹͲͳ͵Ǥ
δǣȀȀǤ Ǥ ȀȀͳͷͷͷ͵εǤ
ǡǤ̶   ǣ   
 Ǥ̶    Ǥ
 ǤǤǣǡʹͲͲͻǤ͵ͻͻǦͶͳʹǤǤ

ǡǤ̶   ǣ   
Ǥ̶    Ǥ
ǣǡʹͲͲͻǤ͵Ǧ͵ǤǤ
ǡǡ ǡǤ̶   ǤǤǤ̶ 
 ǡǤǤǤ͵ǤʹͲͳ͵Ǥ
δǣȀȀǤ Ǥ ǤȀ̱ Ȁ ͵ͳȀ  ΨʹͲ ΨʹͲ ΨʹͲ Ǥ
εǤ

  ×Ǥ̶ À  ×  
ï Ǥ̶Ǥ  ×ǡǤǤǤͲǤ
ʹͲͳ͵ǤδǣȀȀǤǤǤ ȀȀ Ǥǫ αͺͶͷ̴αεǤ


ϱϮ

ǡǤǡ Ǥǡ ǤǡǤ ǡ Ǥǡ ǡǤǡ Ǥǡ Ǥ
ǡǤǡǤ Ǥ̶ Ǧ ǣ
Ǥ̶ǡʹͲͲͻǤǤͷǤʹͲͳ͵Ǥ
δǣȀȀǤ ǤȀ Ȁ Ȁ ȀǦͺͶ̴̴ǤεǤ

 ǡ Ǥǡ Ǥ  ǣ   Ǥ
 ǣ Ǥ ǡʹͲͳʹǤǤ
ǡǡǤ    
Ǥ
   ǡʹͲͳ͵ǤǤʹǤʹͲͳ͵Ǥ
δǣȀȀǤǤ ȀǫαƬ αƬαƬ αƬ αƬ αͳƬ αƬαͲ
 ƬαΨ͵Ψʹ Ψʹ ǤǤΨʹ Ψʹ Ψʹ Ψʹ  
Ψʹ Ψʹ Ψʹ Ǥ Ƭα͵  Ƭα  
Ͷʹͻ ͺ͵  ǦƬʹα ͳǦǦ ͲεǤ

 ǤǤ ͷǤǤ Ǥ  ǡ
ǫ ǡʹͲͲͻǤǤ͵ǤʹͲͳ͵Ǥ
δǣȀȀǤȀȀ Ȁ εǤ

ǡǤ̶  Ǥ̶ Ǧ
Ǥ ǤǡʹͲ ʹͲͲǤǤͲͷǤʹͲͳ͵ǤδǣȀȀǤǦ
Ǥ Ȁ ȀǦǦ ǦǦǦǦǦǦεǤ

 ǣ ǦǦ ǡǤǤǤǤ ǤǡʹͲͲͻǤ

 ǡǤǤ̶   ǣ Ǥ̶ 
Ǥ   ǡͳͻͻǤǤͻǤʹͲͳ͵Ǥ
δǣȀȀǤ ǤȀȀȀȀ ǤεǤ

̶    Ǥ̶ 
Ǥ ǡʹͲͲʹǤǤͲͶǤʹͲͳ͵Ǥδ  
 εǤ

ǡ Ǥ̶ ǣǡǤ̶ ǣǡǤ
 ǤǡʹͲͲʹǤǤͲͶǤʹͲͳ͵ǤδǣȀȀͳǤ ǤȀȀ ǤεǤ

ǡǤǡ Ǥ Ǥ  ǣ
ǤǡǣǡͳͻͻͺǤǤ


Helfer, Laurence R., Karen J. Alter, and M. Florencia Guerzovich. "Islands of Effective
International Adjudication: Constructing an Intellectual Property Rule of Law in the
Andean Community." The American Journal of International Law, 2009. Web. 21 Nov.
2012. <http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1306318>.

ǡ ǡǡǤǤ ǣ  
  Ǥǣ
 ǡʹͲͲͻǤǤ

ǡ Ǥ̶ ǣ  

ϱϯ

   Ǥ̶ ǤǤǤǡͳͻͻǤ
ǤʹͳǤʹͲͳʹǤ
δǣȀȀǤȀ Ȁǫ  αƬαǤȀ 
ʹͷƬαͳͳƬαƬαεǤ

ǡǤ  Ǥǣ ǡʹͲͳͲǤǤ

Ǥ̶Ǧ ȋΨ ȌǦ
Ǥ̶Ǧ ȋά ȌǦ
Ǥ ǡʹͲͳ͵ǤǤͲͶǤʹͲͳ͵Ǥ
δǣȀȀǤǤ Ȁ Ȁ Ȁ ǤǤǤ ǤȀ ǫ α
εǤ
/ŶŬƐƚĞƌ͕/ĂŶ͘Η/ŶƚĞůůĞĐƚƵĂůWƌŽƉĞƌƚǇ͕/ŶĨŽƌĂŵƚŝŽŶĂŶĚŝǀĞƌŐĞŶĐĞƐŝŶĐŽŶŽŵŝĐĞǀĞůŽƉŵĞŶƚͶ
/ŶƐƚŝƚƵƚŝŽŶĂůWĂƚƚĞƌŶƐĂŶĚKƵƚĐŽŵĞƐĐŝƌĐĂϭϰϮϭͲϮϬϬϬ͘ΗdŚĞZŽůĞŽĨ/ŶƚĞůůĞĐƚƵĂůWƌŽƉĞƌƚǇZŝŐŚƚƐŝŶ
ŝŽƚĞĐŚŶŽůŽŐǇ/ŶŶŽǀĂƚŝŽŶ͘ŚĞůƚĞŶŚĂŵ͗ĚǁĂƌĚůŐĂƌ>ŝŵŝƚĞĚ͕ϮϬϬϵ͘ϰϭϯͲϯϳ͘WƌŝŶƚ͘

Ǥ̶ Ǥ̶Ȅ Ǥ ǡ
ʹͲͲͻǤǤͲͶǤʹͲͳ͵ǤδǣȀȀ ǤȀ Ȁ̴ȀͳͻͻͻȀͲεǤ

Ǥ̶ ȋȌǤ̶  Ǥ
ǡʹͲͳ͵ǤǤͲͶǤʹͲͳ͵ǤδǣȀȀ ǤȀǦǦ
Ȁ εǤ

ǡ ǡ ǡ ǡ Ǥ 
ǣ 
ǤǤ ǡʹͲͲͷǤǤͶǤʹͲͳ͵Ǥ
δǣȀȀǤ ǤȀ Ȁ ̴ʹͲͲͷǤεǤ

 ǡǤǡ  Ǥ̶ Ǥ̶
 ͺȋͳͻʹͻȌǣͷǦͻǤ  Ǥ
ǡʹͲͳʹǤǤͳ͵ ǤʹͲͳʹǤδǣȀȀǤ ǤȀ ȀͺͳȀ͵ȀͷǤεǤ

ǡǡǤǤ ǣ   
 ǤǤǤǣ ǡͳͻͻͻǤǤ

ǡǤǡǤǤ ǤʹǤ
ǡ ǣ ǡʹͲͳͲǤǤ

ǡ Ǥ̻Ǧ ǤʹͲͲǤ͵ʹǤ
Ǧ ǡǦ ǤǤǤʹǤʹͲͳ͵Ǥ
δǣȀȀ ǤǤȀ Ȁ Ǥ ǫ αͳͲ͵ͳƬ αεǤ

ǦǤ̶Ǩ̶ ǤǤǤǡʹ ʹͲͲʹǤǤʹͶ
ǤʹͲͳ͵ǤǣȀȀǤ ǤȀǦǦǦ

ǦǤ̶Ǥ̶ǦǤ ǡʹͲͳ͵ǤǤʹǤʹͲͳ͵Ǥ
δǣȀȀǤǦǤ Ȁ ȀεǤ

 ǣ  ǨǤǤǤ ǤǤǡʹͲͳͳǤǤͶ
ǤʹͲͳ͵ǤδǣȀȀǤǤ ȀȀ ̴̴̴  ̴Ǥ

ϱϰ


 ǡǤǤǡ ǤǤǡǤǤ ǡǤǤǡǤ Ǥ̶ 
 ȋȌ ǦǦȀǤ̶ ǤͳȋʹͲͲͷȌǣ
Ͷ͵ǦͻǤǤ ǡʹͲͲͷǤǤʹǤʹͲͳ͵Ǥ
δǣȀȀǤ ǤǤǤȀȀͳ͵ͳͷͶͻʹεǤ

ǡǤ   
ǣ Ϳͷ   ǤǤ 
ǡʹͲͲͲǤǤʹͳǤʹͲͳʹǤ
δǣȀȀͲǤ ǤȀ̴Ȁ ȀǤεǤ

 Ǥ  ǣǦ
ǤǡǤǤǣ ǡͳͻͺͻǤǤ

 Ǥ̶Ǧ  
Ǥ̶ǣǦǤ 
ǡʹͲͳʹǤǤʹͳǤʹͲͳʹǤ
δǣȀȀǤǤǤȀȀǤ εǤ

ǡǤ  ǣ   Ǥ ǡ
ǣƬǡʹͲͲͺǤǤ

 ǤǤ ǡʹͲͳʹǤǤʹͳǤʹͲͳʹǤ
δǣȀȀǤǤ ȀεǤ

Ƭ̾ǤǤ ǣ  ǡʹͲͲͲǤ  ǤǤʹǤʹͲͳ͵Ǥ
δǣȀȀǤǤȀ ȀȀͷ͵ǦǦǦǦ͓ͶͶεǤ

ǡǡǡǤǤ   ǤǤǤǣ 
ǡʹͲͳ͵ǤʹͲͳ͵ǤǤͷǤʹͲͳ͵Ǥ
δǣȀȀǤǤ ȀǫαƬ αƬαƬ αƬ αƬ αʹƬαͲ 
ƬαΨ͵Ψʹ Ψʹ ǤΨʹ  Ψʹ  Ψʹ Ψʹ 
ǦǦǦǦ ǦǦǦǦ
Ψʹ ̴Ψʹ  Ƭαʹͻͻͺ Ͷ Ƭα 
ͷ ǦǦ
Ƭʹα ͺ ƬαǤͶͶͶͶʹͲͶʹǡǤ εǤ

ǡǤ̶  Ǥ̶Ǥǡʹ ǤʹͲͳʹǤǤͲͶ
ǤʹͲͳ͵ǤδǣȀȀǤǤ ȀȀʹͲͳʹȀͳʹȀǦǦ  Ǧ
ǤεǤ

ǡǤ̶̵ Ǥ̶ ǤǤ Ǥǡͳ 
ʹͲͲͻǤǤʹ͵ǤʹͲͳ͵ǤδǣȀȀǤ ǤȀȀȀǦǦǦǦǦ
ǦǦ ǤεǤ

ǡǡ Ǥ̶Ǥǣ ʹͷ
 Ǥ̶  Ƭ  ͳǤͳͲȋʹͲͲͷȌǣͳʹǦͳͷǤǤ
ʹǤʹͲͳ͵ǤδǣȀȀǤ Ǥ Ȁ̴ ȀȀ ȀǤεǤ

ǡǤ̶  Ǥ̶  ǤǤǡͳ ǤʹͲͲ͵ǤǤ

ϱϱ

ʹǤʹͲͳ͵Ǥδ  εǤ

ǡǤ̶ ̵Ǥ̶Ǥ
 Ǥ ǡͳͺ ǤʹͲͲͺǤǤͲͶǤʹͲͳ͵Ǥ
δǣȀȀ ǤȀʹͲͲͺȀͳʹȀͳͺȀ ǦǦεǤ

 ǡǤǣ  Ǥ
ǡǣ ǡʹͲͲͶǤǤ

  Ǥ̶ Ǥ̶  Ǥ ǡʹͲͳʹǤ
ǤͲʹǤʹͲͳ͵ǤδǣȀȀ Ǥ  ǤȀǦȀ Ǧ
ǦǦεǤ

ǡǤ̶̵̵  Ǥ̶Ǥ ǡͳͻ ǤʹͲͲͷǤ
ǤͶǤʹͲͳ͵ǤδǣȀȀǤ ǤȀȀȀǦǦǦǦ Ǧ
ǦǤεǤ

ǡǤ ǣǤǡǣǡ
ͳͻͻǤǤ

ǡǤǡǤ Ǥǣ   Ǥǡ
ǡǡ ǡǤʹͲͲͺǤǤʹͳǤʹͲͳʹǤ
δǣȀȀǤ ǤǤȀ Ȁ  ̴ Ȁ ȀǦ
 Ȁ ǦȀ ͵Ǧ  Ȁ ͵ǦΨʹͲ Ȁ ͵ǦǦǤε

ǡ Ǥǡ ǤǤǤ 
 ǣ ǫǤ  ǡʹͲͲʹǤǤ
ͷǤʹͲͳ͵ǤδǣȀȀ  ǤǤȀȀͳͲͺʹȀͳȀͲʹͲͲͷͳǤεǤ

Ǥ         Ǥ
ǡʹͲͳʹǤǤͷǤʹͲͳ͵Ǥ
δǣȀȀ ǤȀȀȀȀ ͳʹͲͳʹ̴ʹͶ̴ǤεǤ


ǡǡǡ   ǡ
       Ǧ 
Ǥ   Ͷͷ
Ǥǣ  ƬǡʹͲͳʹǤ
Ǥ

Ǥ ǤǤǡʹͲͲʹǤǤͳ͵ ǤʹͲͳʹǤ
δǣȀȀ ǤȀȀ Ȁ  ʹ̴ǤεǤ

  Ǥ̶Ǧ  Ƭ Ǥ̶ 
 Ǥ  ʹͲͳ͵ǡʹͲͳ͵ǤǤͲʹǤʹͲͳ͵Ǥ
δǣȀȀǤ Ǥ ȀεǤ

Ǥ̶   ǣǣʹʹ
Ǥ̶ Ǧ  ǤǡʹͲͲ͵ǤǤͶǤ
ʹͲͳ͵ǤδǣȀȀǤǤȀ ȀǦ

ϱϲ

ǫ ͳαʹƬ ʹα  ƬαͳƬαΨʹ Ψʹ Ψʹ  Ǧ
ǤƬαͲƬαƬαͷͲƬͳαƬ ͳαƬ ͳαƬʹαƬ 
ʹαƬαεǤ

Ǥ̶Ǥ̶ǤǡʹͲͳ͵ǤǤͲͶǤʹͲͳ͵Ǥ
δǣȀȀǤǤȀȀǤεǤ

 ǡ Ǥ̶ ǦǤ Ǥ̶
 Ǥǡ ǤʹͲͲǤǤͲͶǤʹͲͳ͵Ǥ
δǣȀȀ͵ͲǤǤ Ȁ Ȁ  ȀʹͲͲǦͲͳǦͲͷǦ Ǧ̴ǤεǤ

ǡ  ǤǡÀ ǤǤ ǡ
 ǡ ǣ ǡ ǡǤǣ
ǡʹͲͳͲǤǤ

ǡ Ǥ̶ ǣ   
 Ǥ̶ ǣ
     Ǥ 
ǡͳͻͻǤǤͲʹǤʹͲͳ͵ǤδǣȀȀǤǤȀȀͻǤͳ
  ̱ͷͷǤεǤ

ǡ Ǥǣ    ǤǣǡʹͲͳͳǤǤ

ǡ Ǥ̶ ǣ   Ǥ̶ ǡ
ʹͲͲ͵ǤǤʹͳǤʹͲͳʹǤδǣȀȀǤȀ Ȁǫ  αεǤ
  Ǥ      ȋȌǣ
 ǤǤ ǡʹͲͲ͵ǤǤͷǤʹͲͳ͵Ǥ
δǣȀȀǤǤ ȀǫαƬ αƬαƬ αƬ αƬ αͳƬαͲ 
ƬαΨ͵Ψʹ Ψʹ ǤǤΨʹ  Ψʹ  Ψʹ Ψʹ Ψʹ ̴
̴ ̴ͷΨʹ ̴̴ ̴ͷ̴ͳ͵Ǥ Ƭα̴ͻ Ƭα  ͳ 
Ǧ ͻͷ̴ͶƬʹα ͷʹ͵ ƬαǤͶͶͶͶʹͲͶʹǡǤ εǤ

Ǥ̶ Ǥ̶ ǤǡʹͲͳ͵ǤǤͲͶǤʹͲͳ͵Ǥ
δǣȀȀǤǤȀǤȀȀǦεǤ








ϱϳ


ͳǤ  


ͳǤ  Ǥ ǤǤ
Ǥ ǡʹͲͲͻǤǤʹ͵ǤʹͲͳ͵Ǥ
ʹǤ ǡǤ ǤǤ ̹Ǧ Ǥ
 ǡʹͲͳͳǤǤʹǤʹͲͳ͵ǤδǣȀȀ ǤȀȀȀʹͲͳͳǦͲͺǦ
ǤεǤ
͵Ǥ ̹ǤǤ 
ǤǤǤǡǤǤǤʹǤʹͲͳ͵ǤδǣȀȀǤǤȀǦǦ
ǦǦǦǦǦǦ ǦǦǤεǤ
ͶǤ

Ǥ  ǤǤͽ
Ǥ ǡʹͲͳ͵ǤǤͶǤʹͲͳ͵Ǥ
δǣȀǤǤ ȀȀǦǦǦȀεǤ

ͷǤ   ȋ ǡ
  ȌǤǤͷ Ǥͳʹ͵ ǡǤǤǤͶǤʹͲͳ͵Ǥ
δǣȀȀǤͳʹ͵Ǥ ȀͶͲͲȀͶͲͲȀͶͲͲȀȀͳͳͳͳȀͳͳͳͳͲͲͲ͵ͷȀ
ͳͳͳͶ͵ǦǦǦ ǦǦǦǦ ǦǦ Ǧ Ǧ
  ǦǦǦǦǦǤεǤ
Ǥ ǡǤ  ǤǤ Ǥǡͺ
ǤʹͲͳͳǤǤʹǤʹͲͳ͵Ǥ
Ǥ  ǤǤ ǦͷͿͽͽǤ ǤǡǤǤǤ͵Ǥ
ʹͲͳ͵ǤδǣȀȀ ǤȀ ȀǦǤεǤ
ͺǤ  ǦǦ ǡǤǤǤǤ ǤǤǡ 
ʹͲͳ͵ǤǤͶǤʹͲͳ͵Ǥ
δǣȀȀǤǤ ȀȀ̴̴ ̴̴ ̴̴̴ǤεǤ
ͻǤ  Ǥ  ǨǤ  Ǥ ǡʹͲͳ͵Ǥ
ǤͶǤʹͲͳ͵ǤδǣȀȀǤȀ ȀεǤ
ͳͲǤ  Ǥ  ǨǤ  Ǥ ǡʹͲͳ͵Ǥ
ǤͶǤʹͲͳ͵ǤδǣȀȀǤȀ ȀεǤ
ͳͳǤ  ǡʹͲͳͲǤǤͶǤʹͲͳ͵ǤδǣȀȀ Ǧ
ͳǤ Ǥ Ȁǫαǣͻ    ͷ͵ͷ Ͳ ͷ ̴͵
  ̴ͳεǤ
ͳʹǤ ǡǤǡ   Ǥ
ǤͼͶǤǡǤǤǤʹǤʹͲͳ͵Ǥ
δǣȀȀ͵ͲǤǤȀȀ̴̴̴̴ ̴ ̴̴
ȀͳʹʹȀ͵ȀεǤ

ϱϴ

ͳ͵Ǥ ǤǤ  Ǥ ǡ͵ 
ʹͲͳʹǤǤʹǤʹͲͳ͵ǤδǣȀȀǤǤȀ Ȁǫ αͶͻͶͲεǤ
ͳͶǤ Ǥ̶Ǧ ȋΨ ȌǦ
Ǥ̶Ǧ ȋά ȌǦ
Ǥ ǡʹͲͳ͵ǤǤͲͶǤʹͲͳ͵Ǥ
δǣȀȀǤǤ Ȁ Ȁ Ȁ ǤǤǤ ǤȀ ǫ 
αεǤ
ͳͷǤ ǡǤǡ Ǥǡ ǤǡǤ ǡ Ǥǡ ǡǤǡ Ǥ
ǡ ǤǡǤǡǤ Ǥ̶ Ǧ
ǣǤ̶ǡʹͲͲͻǤǤͷǤʹͲͳ͵Ǥ
δǣȀȀǤ ǤȀ Ȁ Ȁ ȀǦͺͶ̴̴ǤεǤ
ͳǤ  ǤǤǤ Ǥ
ǡʹͲͳͲǤǤʹǤʹͲͳ͵Ǥ
δǣȀȀǤ Ǥ ȀȀʹͲͳͲȀͳͳȀǦǦǦȀεǤ
ͳǤ Ǥ ͻǤǤǤ ǡʹͲͳ͵Ǥ
ǤͷǤʹͲͳ͵Ǥ




